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ABSTRAK
Flood bypass channel adalah sistem tebatan banjir kedua bagi negeri Sarawak yang 
dibina dari Tanjung Paroh ke Batang Salak. Tujuan tebatan banjir ini dibina adalah 
bertujuan untuk mencegah banjir di Bandar Kuching semasa musim hujan dan air 
pasang. Dalam masa yang sama model ini dapat membantu masalah kualiti air di 
sepanjang Sungai Sarawak semasa musim kering. Pada musim kering, paras air di 
`Kuching Water Front' mesti berada dalam yang paras tertentu bagi tujuan keindahan 
dan tarikan pelancongan. Sistem tebatan banjir akan dibuka bagi menyalurkan air untuk 
penyimpanan air dan pembersihan sungai di sepanjang Sungai Sarawak semasa musim 
kering. Penyimpanan air yang lama menyebabkan tahap kualiti air di Sungai Sarawak 
akan menurun dan pertambahan bendasing di Sungai Sarawak. Penyelidikan ini 
membincangkan tentang senario pelaksanaan sistem benteng tebatan banjir pada musim 
kering semasa pinto flood bypass channel ini dibuka bagi penyimpanan dan pembersihan 
dihilir Sungai Sarawak dengan menggunakan Infoworks River Simulations (RS). Segala 
perincian model dan data yang diperlukan dibentangkan di dalam laporan ini. Keputusan 
kajian ini telah dijalankan dikeratan rentas S46 (Kuala Maong) yang dihasilkan oleh 
Infoworks RS dimana hidrograf akan menunjukan aras air dan profil keratan rentas 
semasa musim kering. Keputusan dari penyelidikan ini menunjukkan bahawa model 
tebatan banjir yang kedua membantu menaikan aras air sungai walaupun tidak terlalu 
banyak tetapi dapat mengekalkan aras air Sungai Sarawak ketika musim kering.
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ABSTRACT
Flood bypass channel is the second barrage for Sarawak where it is built from Tanjung 
Paroh to Batang Salak. The purpose of flood bypass channel to prevent the flooding 
during the wet season and king tide. At the same time, this modelling able to solve the 
water quality problem along the Sarawak River during dry season. During the dry 
season, the water flow at `Kuching Water Front' must be minimum at the certain level 
for tourist attraction and aesthetic view. The flood bypass channel modelling gates will 
be open to drain the water for storage and replenish frequently along the Sarawak River 
during dry season. Long storage time of water makes the water quality decrease and 
smelly during the dry season. This research discusses the use offlood bypass channel for 
low water level scenario and the effect on water quality with the flood bypass channel 
gates were opened, were closed and were opened and closed using Info Works (RS). All 
details and data on modelling approach are presented in this report. This study has been 
carried out at cross section S46 (Kuala Maong) generated by InfoWorks RS where the 
hydrograph of stage water level and cross section profile are showed. The results from 
this research showed the Second Barrage increases the water level; even not too much 
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1.1 Background of Sarawak River
The Sarawak River or Sungai Sarawak is a river in Sarawak state of Malaysia. It 
is an important source of water and transportation for the inhabitants in southwestern 
Sarawak (Wikipedia, 2009). The regulation Scheme of Sarawak River involved 
closure of the river by two causeways that were constructed over the Santubung 
River and Sarawak River. The functions of Kuching barrage at Sarawak River is to 
prevent the upstream passage of sea water from flooding and to control the river 
water from draining out or overflowing. The barrage consists of 5 radial gates to 
control the Sarawak River which are 125 m long by 25 m wide ship lock and 435 m 
long four lane Road Bridge over both barrage and lock.
Sarawak River is located between 109° 36' E and 1150 40' E and latitude 00 50' 
N and 5° N (See Figure 1.1). The drains catchment area of Sarawak River is 2375 
sq. km and the length of main rivers is 125 km. The Sarawak River has two main 
tributaries which are Sg. Sarawak Kanan and Sg. Sarawak Kiri which drained the 
upper catchment with the main river flowing through the city centre along the lower
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reaches. Topography of Sarawak River catchment varies from a highly mountainous 
in the south bordering the West Kalimantan, Indonesia at 1233 metres above mean 
sea level (Land and Survey Datum). The temperature of Sarawak varies from 23°C to 
32°C, with the tropical climate that hot and humid all year round. The annual rainfall 
of Kuching city is 4200 mm per year with a maximum of 5000 mm per year, 
monsoon season from November until March carries heavy rains within the 
catchment and division while only 15% of the rainfall is recorded in the period 
during April to September (dry season).
Figure 1.1: Location of Sarawak River (http: //www. did. sarawak-gov)
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1.1.1 Kuching Barrage
The Kuching barrage is consist of five radial gates, with a 125 m long by 25 m 
wide ship lock and 435 m long four lane Road Bridge over both barrage and lock. 
The purpose of Kuching barrage is to avoid the salty sea water from going upstream 
the Sarawak River, so that saline water would not be pumped into our water 
treatment plant. This water treatment plant by the Kuching Water Board was 
supplying treated water to the people of Kuching and the surrounding areas. The 
barrage with gates was to control the flow of water pouring out of the barrage and 
into the sea so that water in the upper stream of the Sarawak River could be 
maintained consistently a certain level. With the level at certain at the upper stream 
the Kuching water front could look scenic. Besides that, barrage gates also to avoid 
the tide water from going up the Sarawak River that can flood the Kuching City areas 
but by blocking water from high tides going upstream to Kuching make the mouth of 
the Sarawak river swell up and make a suffer at coastal areas because the flooding 
(See Figure 1.2 and Figure 1.3).
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Figure 1.2: Kuching barrage (Sarawak River Board, 2009)
Figure 1.3: Barrage Operations (Sarawak River Board, 2009)
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1.1.2 Flood Diversion Channel
According to Sarawak River Board 2009, Flood Diversion Channel (second 
barrage) has taken off the ground recently to divert Sarawak River upstream to 
Batang Salak in Santubong. This barrage and a causeway will be constructed 
somewhere at Kg Paroh. The diversion channel is constructing of 8km along channel 
and the width of channel is 250m. This channel is included equipment with tidal 
gates and barrage to control the Sarawak River flow through the center of city. This 
channel consist of 3 gates with the sluice gates 25 m width and 18 m gates depth. By 
using Infowork (RS) software, the barrage control method that used to operate this 
channel is used time method. Besides that, the component of diversion channel are 
including bypass channel, bunds, access road, rock fill dam and two bridges. The 
purpose of this diversion channel is to solve the flooding that occur in the Sarawak 
City by diverting flood water from the upper catchment of Sarawak River to the 
Salak River. This flood diversion channel are known as the second barrage for 
replacement the water outlet that might be found to allow the flood water go to South 
China Sea. The construction of diversion channel also will be effect a portion of the 
Kuching Wetland National Park and also minimize the impact on flora and fauna life 

















Figure 1.4: The equipment of flood bypass channel
Figure 1.5: Location of flood bypass channel
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1.2 Problem Statement
According to Ali Menon and and Murtedza Mohamed, (1999) the historical 
records for the water quality of Sarawak River show a decline in quality since 1987 
with the quality index sliding down to below 80 in 1993. The parameter that was 
responsible for the decline was total suspended solids (TSS) and ammoniacal 
nitrogen in the Sarawak River. During the dry season, starting from June to August 
the level of water will be decrease therefore will effect on water quality along the 
Sarawak River. The construction of flood bypass channel is to prevent flooding 
during wet season and at the same time also may solve the water quality dilemma 
during the low tide in Sarawak River. Moreover, during the dry season the water 
level at Water front area must be maintained at certain level for tourist attraction and 
aesthetic value for industries of Sarawak country.
1.3 Objective of this research
To identify the impact of Flood Bypass Channel operation or second barrage 
operation at downstream with special attention to the river flushing and water quality 
issue for Sarawak River. The objective of this research is to study the water level 
effect of second barrage operation during dry season when the gates of second 
barrage are;
i) Fully opened 
ii) Fully closed 
iii) Opened and closed
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1.4 Scope of research
The study area is concentrated 30 km along of Sarawak River. This research is to 
know the effect of barrage operation on water level in Sarawak River during dry 
season and at the same time water quality during the dry season. This research is 
used the Infoworks Simulations (RS) version 9.0 Software. The functions of 
Infoworks Simulation (RS) can model a rivers system to analyze its behavior in 
different circumstances. This software will be applied to design the flood bypass 
channel and its barrage as a mean to increase the water level and improve the water 
quality in Sarawak River.
1.5 Project Outline
This project report is consisting of 5 chapters. In chapter 1, are including 
introduction, problem of statement, objective research and the purpose the content of 
the project.
In chapter 2, Literature Review, it consists of the studies and the researches 
that describe the project. The studies and researches are from books and journals that 
related to the project. In this chapter, the emphasis is on the overview of the Flood 
Division Channel Operation that effect on water level and will influence on water 
quality of Sarawak River during dry season.
Chapter 3 is about the methodology. In this chapter, it will discuss how to 
carry out the project, how to solve the problem occurred and the way to improve the 
project. It will also discuss how to analyze the project and selecting a right method to 
carry out the project.
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